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Epitome 

(57) [Abstract] 

[Objects of the Invention] While equalizing planar pressure which acts on the 
laminating side of each part material of a fuel cell and making internal resistance of 
a fuel cell small, mixing of fuel gas and leakage are prevented. 
[Elements of the Invention] The laminating of the electrolyte membrane member 
1 50 which pinched the thickness of an electrolyte membrane 30, the spacer 60 of 
an EQC or a big diameter, and the electrolyte membrane 30 with the frame 100 of 
a pair, and the separator 200 which applied the elastic adhesives 420 so that 
welding of the collector 50 might be carried out and it might carry out the seal of 
the fuel gas is carried out, and a battery module 10 is attached. A predetermined 
electrical potential difference is applied to the both ends of a battery module 10, a 
press load is adjusted, the elastic adhesives 420 are stiffened so that the internal 
resistance may serve as a predetermined value, and a battery module 10 is 
completed. The elastic adhesives 420 absorb the stress generated in a fuel cell, 
control deformation of a member, and prevent mixing of fuel gas, and leakage. A 
spacer 60 sets the thickness of the electrolyte membrane member 1 50 constant, 
equalizes planar pressure which acts on the electrolyte membrane member 150, 
and makes internal resistance of a fuel cell small. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The cell which pastes up with elastic adhesives and becomes so that 
may be the cell of the fuel cell equipped with the electrolyte membrane, it may be 
formed with an insulating ingredient, it may have the frame which supports the rim 
section of said electrolyte membrane, and 2 separators which are formed with a 
conductive ingredient and arranged at the both sides of said frame and the internal 
resistance of this cell may serve as a predetermined value in said frame and said 
two separators. 

[Claim 2] Said frame is a cell according to claim 1 which it comes to unify with 
adhesives where it was pinched by the frame member of said pair with the frame 
member of the pair which pinches the rim section of said electrolyte membrane, 
and said electrolyte membrane, it had the spacer which specifies the thickness of 
this electrolyte membrane in this pinching direction and said electrolyte membrane 
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and said spacer are pinched by the frame member of said pair. [Claim 3] The 
manufacture approach of the cell which consists of an adhesion process which 
pastes up the support process which is the manufacture approach of the cell of 
the fuel cell equipped with the electrolyte membrane, and supports the rim section 
of said electrolyte membrane with the frame formed with the insulating ingredient, 
and two separators formed with the conductive ingredient and said frame with 
elastic adhesives so that the internal resistance of this cell may serve as a 
predetermined value. 

[Claim 4] Said adhesion process is the manufacture approach of the cell according 
to claim 3 which is the process which adds a press load to said two separators, 
and pastes up the internal resistance of this cell as a predetermined value. 
[Claim 5] Said adhesion process is the manufacture approach of the cell according 
to claim 3 or 4 which is the process which plasters the position of said frame or 
said separator with these elastic adhesives, and is pasted up on it so that it may 
act as a seal member which carries out the seal at least of one side of the fuel gas 
by the side of a cathode or an anode after said elastic adhesives' hardening. 
[Claim 6] Said support process is the manufacture approach of a cell claim 3 which 
is the process which said frame consists of a frame member of a pair, pinches the 
spacer which specifies the thickness of said electrolyte membrane in this pinching 
direction by the frame member of this pair with this electrolyte membrane when 
pinched by the frame member of this pair, and unifies this spacer, this electrolyte 
membrane, and the frame of this pair with adhesives in the state of this pinching 
thru/or given in five. 

[Claim 7] The electrolyte membrane member which it comes to unify with 
adhesives where it is the electrolyte membrane member of the cell of the fuel cell 
which comes to pinch the rim section of an electrolyte membrane with the frame 
of the pair formed with the insulating ingredient, and it was pinched by the frame of 
said pair with said electrolyte membrane, and it had the spacer which specifies the 
thickness of this electrolyte membrane in this pinching direction and said 
electrolyte membrane and said spacer are pinched with the frame of said pair. 
[Claim 8] It is the fuel cell which pastes up with elastic adhesives and becomes so 
that it may be the fuel cell which comes to carry out two or more laminatings of 
the battery module which carried out two or more laminatings of the cell, said cell 
may be a cell according to claim 1 or 2 and said battery module may serve as a 
value predetermined in the internal resistance of this battery module in between 
said cells. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the cell of the fuel cell with which this invention was 
equipped with the electrolyte membrane in detail about the cell and its 
manufacture approach of a fuel cell — and — and it is related with the 
manufacture approach. 
[0002] 

[Description of the Prior Art] Two or more springs are prepared in the laminating 
side of the pressure plate arranged at the laminating edge of the layered product 
which carried out the laminating of the cell as a fuel cell which equalizes 
conventionally planar pressure which acts on the laminating side of a cell, and 
makes internal resistance of a fuel cell small, and the fuel cell which presses a 
pressure plate equally with this spring, and binds a layered product tight is 
proposed (for example, JP,61~248368,A). Although contact sufficient between the 
interior of a cell or a cell will not be acquired but sufficient contact will be acquired 
in the part from which planar pressure becomes [ too little ] in the part from which 
internal resistance and contact resistance become large, and become excessive 
[ planar pressure ] if equalizing planar pressure which acts on the laminating side 
of a cell does not have equal planar pressure It is because planar pressure may 
damage the member exceeding the material strength of the member which 
constitutes a cell depending on the magnitude of planar pressure. 
[0003] Moreover, in this fuel cell, in order to prevent mixing with cathode side fuel 
gas and anode side fuel gas, and the leakage of each fuel gas, the gasket is used as 
a seal member. Since mixing of fuel gas and leakage cause un-arranging [ that it 
cannot ** to a deployment of a resource ] while reducing the amount of 
generations of electrical energy per unit fuel of a fuel cell, they are important for 
preventing mixing of fuel gas, and leakage. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in this fuel cell, when carrying 
out the laminating of the cell, attaching it and variation arose in the attachment 
location, equal planar pressure did not act on the laminating side of the cell which 
variation produced, but there was a case where above-mentioned un-arranging 
arose. In order to avoid this un-arranging, a high precision was required of 
attachment of a layered product and how to add the press load added to a layered 
product, but when carrying out the laminating of many cells, it was difficult to 
maintain such high precision. 

[0005] Moreover, there was a problem that distortion might arise in a member and 
the dependability of the seal of a gasket might be remarkably spoiled with the 
stress produced by the heat which a fuel cell generates depending on the member 
which constitutes a cell, vibration, etc. Furthermore, also when a gasket produced 
setting by thermal fatigue, a creep, etc. and spoiled the dependability of a seal, it 
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was. 

[0006] The cell and its manufacture approach of a fuel cell of this invention solved 
such a problem, and they took the next configuration for the purpose of preventing 
mixing of fuel gas, and leakage while they equalized planar pressure which acts on 
the laminating side of each part material of a fuel cell and made internal resistance 
of a fuel cell small. 
[0007] 

[Means for Solving the Problem] The cell of the fuel cell of this invention is a cell 
of the fuel cell equipped with the electrolyte membrane, it is formed with an 
insulating ingredient, is equipped with the frame which supports the rim section of 
said electrolyte membrane, and 2 separators which are formed with a conductive 
ingredient and arranged at the both sides of said frame, and makes it a summary to 
paste up with elastic adhesives and to become so that the internal resistance of 
this cell may serve as a predetermined value in said frame and said two separators. 

[0008] Here, in said cell, said frame can be equipped with the spacer which is 
pinched by the frame member of said pair with said electrolyte membrane, and 
specifies the thickness of this electrolyte membrane in this pinching direction as 
the frame member of the pair which pinches the rim section of said electrolyte 
membrane, and can also consider it as the configuration which it comes to unify 
with adhesives where said electrolyte membrane and said spacer are pinched by 
the frame member of said pair. 

[0009] The manufacture approach of the cell of the fuel cell of this invention is the 
manufacture approach of the cell of the fuel cell equipped with the electrolyte 
membrane, and makes it a summary to consist of an adhesion process which 
pastes up the support process which supports the rim section of said electrolyte 
membrane with the frame formed with the insulating ingredient, and two separators 
formed with the conductive ingredient and said frame with elastic adhesives so 
that the internal resistance of this cell may serve as a predetermined value. 
[0010] Here, in the manufacture approach of said cell, said adhesion process can 
add a press load to said two separators, and can also consider internal resistance 
of this cell as the configuration which is the process pasted up as a predetermined 
value. Moreover, in the manufacture approach of said cell, said adhesion process 
can also be considered as the configuration which is the process which plasters 
the position of said frame or said separator with these elastic adhesives, and is 
pasted up on it so that it may act as a seal member which carries out the seal at 
least of one side of the fuel gas by the side of a cathode or an anode after said 
elastic adhesives' hardening. Or in the manufacture approach of said cell, said 
frame can consist of a frame member of a pair, said support process can pinch the 
spacer which specifies the thickness of said electrolyte membrane in this pinching 
direction by the frame member of this pair with this electrolyte membrane, when 
pinched by the frame member of this pair, and it can also consider this spacer, this 
electrolyte membrane, and the frame of this pair as the configuration which is the 
process unified with adhesives in the state of this pinching. 

[0011] The electrolyte membrane member of the cell of this invention comes to 
pinch the rim section of an electrolyte membrane with the frame of the pair formed 
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with the insulating ingredient. Are the electrolyte membrane member of the cell of 
a fuel cell, and it is pinched by the frame of said pair with said electrolyte 
membrane. It has the spacer which specifies the thickness of this electrolyte 
membrane in this pinching direction, and let it be a summary to come to unify with 
adhesives, where said electrolyte membrane and said spacer are pinched with the 
frame of said pair. 

[0012] The fuel cell of this invention is a fuel cell which comes to carry out two or 
more laminatings of the battery module which carried out two or more laminatings 
of the cell, said cell is a cell according to claim 1 or 2, and said battery module 
makes it a summary to paste up with elastic adhesives and to become about 
between said cells, so that the internal resistance of this battery module may 
serve as a predetermined value. 
[0013] 

[Function] Elastic adhesives absorb the stress based on the heat and vibration 
which a fuel cell generates, and the cell of the fuel cell of this invention 
constituted as mentioned above raises the endurance of a cell. Moreover, since a 
cell is unified by elastic adhesives, the handling at the time of carrying out the 
laminating of the cell becomes easy. Furthermore, since internal resistance of a 
cell is made into a predetermined value, the engine performance of the fuel cell 
which comes to carry out the laminating of this cell is standardized. 
[0014] Here, in the cell equipped with the spacer, a spacer sets constant the 
thickness of the direction of a laminating of the frame unified with the electrolyte 
membrane, and raises the rigidity of the direction of a laminating. 
[0015] The manufacture approach of the cell of the fuel cell of this invention is a 
support process, the rim section of an electrolyte membrane is supported with the 
frame formed with the insulating ingredient, and it is an adhesion process, and two 
separators and frames which were formed with the conductive ingredient are 
pasted up with elastic adhesives so that the internal resistance of a cell may serve 
as a predetermined value. In this way, the manufactured cell absorbs the stress 
based on the heat and vibration which are produced in a fuel cell after elastic 
adhesives' hardening, and raises the endurance of a cell. Moreover, since internal 
resistance of a cell is made into a predetermined value, the engine performance of 
the fuel cell which comes to carry out the laminating of this cell is standardized. 
[0016] H ere, by the manufacture approach of the cell which adds a press load to a 
separator and makes internal resistance of a cell a predetermined value, the press 
load to add is adjusted and let internal resistance of a cell be a predetermined 
value. By the manufacture approach of the cell which plasters the position of a 
frame or a separator with elastic adhesives, and is pasted up on it so that it may 
become the seal member of fuel gas after elastic adhesives' hardening, the seal of 
fuel gas can also be performed to coincidence and the number of members which 
constitutes a cell is lessened. By the manufacture approach of the cell which 
pinches a spacer and an electrolyte membrane by the frame member of a pair, and 
is pasted up, a spacer sets the thickness of the direction of a laminating of a frame 
constant, and makes rigidity of the direction of a laminating high. 
[0017] In the electrolyte membrane member of the cell of the fuel cell of this 
invention, a spacer is pinched by the frame of a pair with an electrolyte membrane, 
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sets the thickness of the pinching direction of the frame of a pair constant, and 
makes rigidity of the pinching direction high. 

[0018] In the fuel cell of this invention, attachment of a fuel cell becomes very 
easy by having considered as the battery module which comes to carry out two or 
more laminatings of the cell. Moreover, since internal resistance of a battery 
module was made into the predetermined value, the engine performance of the fuel 
cell which comes to carry out the laminating of the battery module is standardized. 

[0019] 

[Example] In order to clarify further a configuration and an operation of this 
invention explained above, the suitable example of this invention is explained below. 
Drawin g 1 is the explanatory view having shown the configuration of the battery 
module 10 of the polymer electrolyte fuel cell which is one suitable example of this 
invention. Drawin g 2 is the perspective view which illustrated the appearance of 
the layered product 7 which carried out the laminating of this battery-module 10 
grade. 

[0020] A polymer electrolyte fuel cell consists of a layered product 7 ( drawin g 2 ), 
a fuel gas feeder (not shown) which supplies oxidation gas (oxygen or air) and fuel 
gas (hydrogen) to a layered product 7, and a cooling-medium feeder (not shown) 
which supplies cooling media (for example, pure water, a chlorofluorocarbon- 
replacing material, insulating oil, etc.) to a layered product 7. As a layered product 
7 is shown in drawing 2 , it consists of a battery module 10, a battery module 1 1, a 
separator 200, and a cooling member 300, and two or more laminatings of a battery 
module 10 and the battery module 1 1 are carried out by turns, one laminating edge 
is equipped with a separator 200, and the other end is equipped with the cooling 
member 300. Moreover, oxidation gas (oxygen or air) passage 12A of the pair 
penetrated in the direction of a laminating, fuel gas (hydrogen) passage 12B, and 
two pairs of cooling-medium passage 14A and 14B are formed in the layered 
product 7. 

[0021] As shown in drawin g 1 , a battery module 10 carries out the laminating of 
three of the cells 20, 22, and 24 which are generation-of-electrical-energy units, 
and is constituted. The cell 20 consists of an electrolyte membrane member 1 50 
equipped with an electrolyte membrane 30 and two electrodes 40, two collectors 
50 which are prepared in the both sides of the electrolyte membrane member 1 50, 
and form the passage of oxidation gas or fuel gas with an electrode 40, and two 
separators 200 further formed in the both sides. The cell 22 consists of same 
members as a cell 20, and is sharing one separator 200 with the adjoining cell 20. A 
cell 24 carries out the laminating of the same electrolyte membrane member 150 
as a cell 20, two electrodes 40 prepared in the both sides, separators 200, and 
cooling members 300, is constituted, and is sharing the separator 200 with the 
adjoining cell 22. The electrolyte membrane member 150 and the cooling member 
300 of the electrolyte membrane member 1 50 of each cell, a separator 200, and a 
cell 24 are pasted up with the elastic adhesives 420. 

[0022] The electrolyte membrane member 150 consists of many spacers 60 which 
set constant spacing of an electrolyte membrane 30, two electrodes 40, the frame 
100 of a pair, and the frame 100 of a pair, and give rigidity, and where the rim 
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section of an electrolyte membrane 30 is pinched with the frame 100 of a pair with 
many spacers 60, it pastes up with adhesives 410 and it is united. Moreover, an 
electrode 40 is arranged and it has sandwich structure at the both sides of an 
electrolyte membrane 30. Each part material which constitutes a battery module 
10 below is explained to a detail. 

[0023] An electrolyte membrane 30 is 200-micrometer ion exchange membrane 
from 100 micrometers in thickness formed by polymeric materials, for example, 
fluorine system resin, and shows good electrical conductivity according to a damp 
or wet condition. Both two electrodes 40 are formed of the carbon cross woven 
with the yarn which consists of a carbon fiber, and the carbon powder which 
supported the alloy which becomes this carbon cross from the platinum as a 
catalyst or platinum, and other metals is scoured in the front face and clearance 
by the side of the electrolyte membrane 30 of a cross. This electrolyte membrane 
30 and two electrodes 40 are in the condition which two electrodes 40 made 
sandwich structure on both sides of the electrolyte membrane 30. 100 degrees C 
cannot be found and 1 60 degrees C is 1 20 degrees C thru/or 1 55 degrees C in 
temperature preferably. 1 — MPa {10.2 kgf/cm2} thru/or 10 — MPa(s) {102 
kgf/cm2} — desirable — 3 — MPa(s) [31 kgf/cm2} thru/or 7 — it is joined by the 
hot pressing which the pressure of MPa(s) {71 kgf/cm2} is made to act, and is 
joined. In addition, although two electrodes 40 were formed by the carbon cross in 
the example, the configuration formed by the carbon paper which consists of a 
carbon fiber, or the carbon felt is also suitable. 

[0024] A spacer 60 is formed of polystyrene and is carrying out the solid sphere of 
a big diameter a little than the thickness of an electrolyte membrane 30. Although 
any magnitude will be available for it in the thickness and the EQC of an 
electrolyte membrane 30 if the diameter of a spacer 60 is large, it is desirable to 
be referred to as 200 to 500 micrometers from the need of making thickness of a 
battery module 10 thin. As for the diameter of a spacer 60, it is desirable by seting 
spacing of the frame 100 of a pair constant with many spacers 60 that it is equal 
to the fixed value. In the example, the spacer 60 with a diameter of 300 
micrometers was used to the electrolyte membrane 30 with a thickness of 150 
micrometers. In addition, in the example, although the spacer 60 was formed by 
polystyrene, as long as it has the rigidity which can be equal to the press load 
(after-mentioned) which acts on a battery module 10, you may form with what kind 
of ingredient. For example, the configuration formed with glass is also suitable. 
Moreover, although a spacer 60 may be formed with the arrangement, then the 
conductive ingredient which do not contact the member (for example, electrolyte 
membrane 30) formed with other conductive ingredients, it is desirable to form with 
the insulating ingredient which does not need to take contact to other members 
into consideration. Although the configuration of a spacer 60 was made into the 
solid sphere in the example, since what is necessary is just to maintain the frame 
100 of a pair at fixed spacing, you may be a cylinder, a polyhedron, etc. 
[0025] The frame 100 of a pair is formed with resin (for example, phenol resin, 
polyphenylene sulfide (PPS), a polyamide, etc.). The frame 100 before uniting with 
an electrolyte membrane 30 is shown in drawing 3 . Drawin g 3 is the perspective 
view which illustrated the appearance of the frame 100 before pasting up. The 
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frame 100 is formed in the shape of [ square ] sheet metal, and the hole 
(generation-of-electrical-energy hole) 110 of the square which arranges the 
generation-of-electrical-energy layer formed of an electrolyte membrane 30 and 
electrode 40 grade is formed in the center of a frame 100 so that it may illustrate. 
Moreover, when a layered product 7 is formed, the circular hole (cooling hole) 140 
which makes two pairs of cooling-medium passage 14A and 14B which penetrates 
a layered product 7 in the direction of a laminating is formed in the four corners of 
a frame 100. The fuel holes 120 and 130 of the rectangle which makes oxidation 
gas-passageway 12A and fuel gas passage 12B which penetrate a layered product 
7 in the direction of a laminating are formed between each cooling hole 1 40 formed 
in the four corners of this frame 100. The same of these fuel holes 120 and 130 is 
said of the arrangement of as opposed to each side at the same configuration. 
Moreover, between the generation-of-electrical-energy hole 1 10 and the fuel hole 
120, the slot 128 arranged in parallel along with the longitudinal direction of the fuel 
hole 130 is formed. This slot 128 serves as a path of the oxidation gas which 
connects the fuel hole 120 and the generation-of-electrical-energy hole 110, or 
fuel gas, when a battery module 10 is attached. 

[0026] In this way, the frame 100 of the formed pair The slot 128 formed in each 
frame 100 turns to an outside, and it is made to face each other so that the fuel 
hole 120 of one frame 100 may have consistency in the fuel hole 130 of the frame 
100 of another side. While pinching the rim section of an electrolyte membrane 30 
in the periphery section of the generation-of-electrical-energy hole 1 10 of each 
frame 100, except the periphery section of the generation-of-electrical-energy 
hole 110, where two or more spacers 60 are pinched, it pastes up with adhesives 
410, and becomes the electrolyte membrane member 150. The perspective view 
which illustrated the appearance of the electrolyte membrane member 150 to 
drawing 4 is shown. The slot 128 formed in each frame 100 serves as arrangement 
which turns to an outside and intersects perpendicularly so that it may illustrate. 
Moreover, the fuel holes 120 and 130 of the frame 100 of a pair are adjusted, and 2 
sets of fuel holes 135A and 135B which face each other are made. In addition, as 
adhesives 410, the adhesives of the epoxy system excellent in an adhesive 
property with an electrolyte membrane 30 and a frame 100 and endurance were 
used. The adhesives of a silicon system etc. are sufficient as adhesives 410 
besides the adhesives of an epoxy system, and silicone RTV rubber or urethane 
RTV rubber which are mentioned later and which are used as elastic adhesives 420 
do not interfere, either. 

[0027] Next, signs that paste up the frame 100 grade of a pair and it considers as 
the electrolyte membrane member 150 are explained. First, adhesives 410 are 
applied all over one field (rear face of the field displayed on drawin g 3 ) of the 
frame 100 of a pair, and the rim section of an electrolyte membrane 30 is set in 
the periphery section of the generation-of-electrical-energy hole 1 1 0 with which 
adhesives 410 were applied so that the electrode 40 joined to the electrolyte 
membrane 30 may fit into the generation-of-electrical-energy hole 1 10. Next, it is 
2 1cm to the part to which adhesives 410 other than the periphery section of the 
generation-of^electrical-energy hole 110 were applied. Preferably from ten hits 
100 pieces, from 20 pieces, a spacer 60 is equally sprinkled so that it may become 
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50 pieces. Under the present circumstances, it warns against sprinkling a spacer 
60 on an electrolyte membrane 30 and an electrode 40. When the spacer 60 was 
sprinkled on the electrolyte membrane 30, and the frame 100 of a pair is pasted up 
and it considers as the electrolyte membrane member 150 Thickness of the part 
cannot become large and it cannot consider as the electrolyte membrane member 
150 of equal thickness. By the press at the time of being because the engine 
performance of a battery module 10, as a result a polymer electrolyte fuel cell 
being reduced, and unifying an electrolyte membrane 30, a frame 100 or the 
electrolyte membrane member 150, and a separator 200 It is because a possibility 
of reducing the surroundings lump prevention function of the fuel gas which a 
spacer 60 enters into an electrolyte membrane 30, is made damaging an electrolyte 
membrane 30, and an electrolyte membrane 30 has arises. It is because the 
contact resistance of an electrode 40 and a collector 50 will become large if a 
spacer 60 is sprinkled on an electrode 40. An electrolyte membrane 30 is arranged 
on a frame 100 at drawing 5 , and the appearance in the condition of having 
sprinkled many spacers 60 is shown. 

[0028] Next, adhesives 410 are applied all over the field (rear face of the field 
displayed on drawin g 3 ) of another frame 100. It lays on top of the frame 100 of 
- the condition which showed in drawin g 5 so that the slot 128 formed in each frame 
100 may intersect perpendicularly, a press load (200 — 2000 from kPa (2 Kgf/cm2} 
— kPa(s) {20 Kgf/cm2}) is made to act on inter-frame [ of a pair ], and adhesives 
410 are stiffened after the spacer 60 has contacted each frame 100. Therefore, 
spacing of the frame 100 of a pair is kept constant for the diameter of a spacer 60. 
Moreover, since many spacers 60 maintain rigidity in support of between the 
frames 100 of a pair even if it makes a press load act on the electrolyte membrane 
member 150, it prevents that the frame 100 of a pair is distorted. In addition, in the 
example, after joining two electrodes 40 to the electrolyte membrane 30 by hot 
pressing, it pinched with the frame 100 of a pair, but after pinching an electrolyte 
membrane 30 with the frame 100 of a pair and pasting up with adhesives 410, it 
does not interfere as a configuration which joins two electrodes 40 to an 
electrolyte membrane 30. 

[0029] The porosity in which a collector 50 has gas permeability by porosity is 
formed with 40% thru/or 80% of porous carbon. Drawin g 6 is the perspective view 
which illustrated the appearance of a collector 50 and a separator 200. A collector 
50 is tabular [ square ], it is formed so that it may fit into the generation-of- 
electrical-energy hole 1 10 of a frame 100 exactly, and two or more ribs 56 
arranged in parallel are formed in the whole surface so that it may illustrate. This 
rib 56 forms the gas passageway 58 which makes the path of oxidation gas or fuel 
gas on the front face of an electrode 40. 

[0030] The separator 200 is formed with gas the non-penetrated carbon which 
compressed carbon and it presupposed gas un-penetrating, and makes the septum 
of the cell 20 constituted with an electrolyte membrane 30, two electrodes 40, and 
two collectors 50. As shown in drawin g 6 , the separator 200 is formed in tabular 
[ square ] and the same hole (cooling hole) 240 is formed in the same location as 
the cooling hole 140 prepared in the four corners of a frame 100 in the four 
corners. This cooling hole 240 forms the cooling-medium passage 14A and 14B 
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which penetrates a layered product 7 in the direction of a laminating with the 
cooling hole 140 of a frame 100. Moreover, the same hole (fuel hole) 220 is formed 
in the same location as the fuel holes 120 and 130 prepared in the frame 100 
between [ each ] cooling hole 240. This fuel hole 220 also forms oxidation gas- 
passageway 12A and fuel gas passage 12B which penetrate a layered product 7 in 
the direction of a laminating with the fuel holes 120 and 130. 
[0031] In this way, welding of the formed collector 50 and the separator 200 is 
carried out by Teflon dispersion etc. so that the field where the rib 56 of a 
collector 50 is not formed in the location equivalent to the generation-of- 
electrical-energy hole 1 10 of the frame 100 of a separator 200 may have 
consistency. As shown in drawin g 1 , with the separator 200 with which welding of 
the collector 50 was carried out to both sides, it is the arrangement arrangement 
and the rib 56 of the collector 50 by which welding was carried out to both sides 
cross at right angles. 

[0032] Drawing 7 is the perspective view which illustrated the appearance of the 
cooling member 300. The cooling member 300 is formed with gas non-penetrated 
carbon, and in the four corners of the field which the field which carries out a 
laminating is square-like plate-like part material, and carries out a laminating, the 
same holes (cooling hole) 340 and 342 are formed in the same location as the 
cooling hole 140 prepared in the four corners of a frame 100 so that it may 
illustrate. These cooling holes 340 and 342 also form the cooling-medium passage 
14A and 14B which penetrates a layered product 7 in the direction of a laminating 
with the cooling hole 140 of a frame 100. Moreover, among the cooling holes 340 
and 342, the same holes (fuel hole) 320 and 330 are formed in the same location as 
the fuel holes 120 and 130 prepared in the frame 100. These fuel holes 320 and 
330 also form oxidation gas-passageway 12A and fuel gas passage 12B which 
penetrate a layered product 7 in the direction of a laminating with the fuel holes 
120 and 130 of a frame 100. 

[0033] The level difference section 354 lower than other front faces is formed in 
the location equivalent to the generation-of^electrical-energy hole 110 of the 
frame 100 of the cooling member 300, and two or more parallel ribs 356 are formed 
in this level difference section 354. This rib 356 forms the path 358 of a cooling 
medium with the separator 200 which constitutes other adjoining battery modules 
10, when the laminating of the battery module 10 is carried out. Moreover, this 
level difference section 354 is connected in two cooling holes 342 and two slots 
352 which were formed in the diagonal location, and has the composition that a 
cooling medium flows into the level difference section 354 from one cooling hole 
342, and the cooling member 300 flows out of the cooling hole 342 of another side. 
In addition, although two or more ribs 356 were formed in the level difference 
section 354 and the path 358 of a cooling medium was formed in the example, the 
configuration which connects two cooling holes 342 in slots, such as the shape of 
***** and forms the path of a cooling medium is also suitable. 

[0034] the elastic adhesives 420 — silicone RTV rubber, urethane RTV rubber (for 
example, MOS7 which added denaturation silicon to the epoxy resin of the liquefied 
gasket 121 1 of Three Bond, and the Konishi bond), etc. — it can be used — after 
hardening — a degree of hardness — 20 thru/or 40, and the tension shear 
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strength — 800 — kPa(s) {8.2 Kgf/cm2} thru/or 10000 — it is desirable that kPa 
(s) {102 Kgf/cm2} and elongation show 150% thru/or about 300% of description. In 
addition, at an example, it is Three. The liquefied gasket 121 1 of Bond was used. 
[0035] Next, signs that a battery module 10 is attached by each part material 
constituted in this way are explained. First, the elastic adhesives 420 are applied to 
the position of a separator 200 and the cooling member 300. An example of the 
location which applies the elastic adhesives 420 of a separator 200 is shown in 
drawin g 8 . The elastic adhesives 420 are applied to the part (parts between the 
fuel hole 220 and a collector 50 and other than the circumference of each hole) of 
the hatch way of the slash of d ra wing 8 of a separator 200. The location which 
applies the elastic adhesives 420 of the cooling member 300 is the same as the 
location which a separator 200 applies. 

[0036] Then, the laminating of the separator 200 and the electrolyte membrane 
member 150 which applied the elastic adhesives 420 is carried out by turns, and 
the electrolyte membrane member 150 of the laminating edge is equipped with a 
collector 50 and the cooling member 300, and it considers as a battery module 10 
so that the rib 56 of the collector 50 which confronts each other on both sides of 
the electrolyte membrane member 1 50 may intersect perpendicularly. 
[0037] After attaching a battery module 10, before the elastic adhesives 420 
harden, a predetermined electrical potential difference (for example, 100V) is 
applied to the separator 200 and the cooling member 300 of a laminating edge, and 
the press load which can further be adjusted in the direction of a laminating of a 
battery module 10 is added. And the electric resistance which adjusts this press 
load and is produced in the separator 200 and the cooling member 300 of a 
laminating edge is made below into a predetermined value, and the elastic 
adhesives 420 are stiffened in that condition. In the example, when an electrolyte 
membrane 30 was made into a damp or wet condition, the predetermined value of 
electric resistance was set up so that it might be set to 1mohm per cell. 
Therefore, in the battery module 10, since 3 laminatings of the cell are carried out 
between the separator 200 of a laminating edge, and the cooling member 300, in 
order to set the predetermined value of electric resistance as 3mohm and to make 
an electrolyte membrane 30 into a damp or wet condition, the battery module 10 
was placed into the steam, moreover, the press load added to making electric 
resistance into a predetermined value in the example — 400 — kPa {4.1 Kgf/cm2} 
thru/or 700 — it was referred to as kPa(s) {7.1 Kgf/cm2}. Here, the predetermined 
value of the electric resistance set as per cell is defined according to the quality 
of the material of each part material which constitutes the configuration of a cell, 
and a cell etc., and the predetermined value of the electric resistance set up 
between the separator 200 of a laminating edge and the cooling member 300 is 
defined according to the quality of the material of each part material which 
constitutes the number and battery module 10 of the cell by which the laminating 
was carried out as a battery module 10 etc. The press load added in the direction 
of a laminating of a battery module 10 is defined with the material strength of each 
part material which constitutes the physical properties and battery module 10 
before hardening of the elastic adhesives 420 etc. 

[0038] In addition, although the battery module 10 was placed into the steam and 
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the elastic adhesives 420 were stiffened in the example in order to make an 
electrolyte membrane 30 into a damp or wet condition, it asks for the relation 
between the water content of an electrolyte membrane 30, and an electric 
resistance value beforehand, and the configuration which defines the 
predetermined value of electric resistance from the water content of the 
electrolyte membrane 30 at the time of stiffening this relation and the elastic 
adhesives 420 is also suitable. 

[0039] The battery module 1 1 shown in drawin g 2 is constituted by the same 
member (three electrolyte membrane members 150, three separators 200, and 
cooling members 300) as a battery module 10, and is having the same laminated 
structure except for arrangement of the cooling member 300. As shown in drawin g 

I , although equipped with the cooling member 300 of a battery module 10 by the 
arrangement arrangement and the rib 56 formed in the collector 50 in contact with 
the rib 356 formed in the level difference section 354 and the cooling member 300 
cross at right angles, it is equipped with it by the arrangement from which a rib 356 
and a rib 56 become parallel [ the cooling member 300 of a battery module 1 1 ]. 
Therefore, if the laminating of a battery module 10 and the battery module 1 1 is 
carried out by turns, the cooling hole 342 of a battery module 1 1 will be connected 
with the cooling hole 340 of a battery module 10. 

[0040] The layered product 7 shown in drawin g 2 carries out the laminating of the 
battery module 10 and battery module 1 1 which were formed in this way by turns, 
one side of a laminating edge is equipped with a separator 200, and equips another 
side with the cooling member 300, and is attached. The laminating of a battery 
module 10 and the battery module 1 1 is carried out so that the cooling member 
300 of a battery module 1 1 may touch the separator 200 of the laminating edge of 
a battery module 10, and so that the rib 356 of the cooling member 300 of a 
battery module 10 and the rib 356 of the cooling member 300 of a battery module 

I I may intersect perpendicularly. Thus, it becomes the arrangement arrangement 
and the rib 56 of the collector 50 which is missing from a battery module 1 1 and 
adjoins it from a battery module 10 by carrying out a laminating also cross at right 
angles. 

[0041] In this way, a fuel gas feeder (not shown) and a cooling-medium feeder (not 
shown) are attached in the formed layered product 7, and a polymer electrolyte 
fuel cell is completed. In this way, make oxidation gas-passageway 1 2A of the pair 
of the completed polymer electrolyte fuel cell into the inflow passage and the 
outflow way of oxidation gas, and if oxidation gas and fuel gas are passed as the 
inflow passage and the outflow way of fuel gas, fuel gas passage 1 2B Oxidation gas 
and fuel gas flow to the gas passageway 58 which intersects perpendicularly on 
both sides of an electrolyte membrane 30, oxidation gas and fuel gas are supplied 
to the two electrodes 40 arranged at the both sides of an electrolyte membrane 
30, electrochemical reaction shown in a degree type is performed, and chemical 
energy is changed into direct electrical energy. 
[0042] 

cathode reaction: — 2H++2e-+(1/2) 02 ->H20 anode reaction: — H2 ->2H++2e- 
[0043] Moreover, a polymer electrolyte fuel cell is cooled by considering as the 
inflow passage of a cooling medium to which one [ which is located in the vertical 
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angle of the laminating side of a layered product 7 ] passage of each set of two 
pairs of cooling-medium passage 14A and 14B is supplied from a cooling-medium 
feeder, and pouring a cooling medium by making passage of another side into the 
outflow way. 

[0044] Although the situation of attachment of the electrolyte membrane member 
150, the situation of attachment of a battery module 10, and the situation of 
attachment of a polymer electrolyte fuel cell were already explained almost, based 
on drawing 9 thru/or drawing 1 1 , it explains below. Drawing 9 , drawing 10 , and 
dr awin g 1 1 are process drawings which illustrated the situation of attachment of 
the electrolyte membrane member 1 50, the situation of attachment of a battery 
module 10, and the situation of attachment of a polymer electrolyte fuel cell, 
respectively. 

[0045] attachment of the electrolyte membrane member 150 is shown in drawing 9 
— as — first — two electrodes 40 — an electrolyte membrane 30 — inserting — 
sandwich structure — carrying out — this condition — 100 degrees C thru/or 160 
degrees C — desirable — the temperature of 120 degrees C thru/or 155 degrees 
C — it is — 1 — MPa {10.2 kgf/cm2} thru/or 10 — MPa(s) {102 kgf/cm2} — 
desirable — 3 — MPa(s) {31 kgf/cm2} thru/or 7 — the pressure of MPa(s) {71 
kgf/cm2} is made to act, and it joins (process 11). Next, it arranges so that the 
electrode 40 which joined the rim section of an electrolyte membrane 30 to the 
electrolyte membrane 30 may fit into the rim section of the generation-of- 
electrical-energy hole 110 of the field where adhesives 410 were applied all over 
the field (rear face of the field displayed on drawing 3 ) of the frame 100 of a pair 
(process 12), and the adhesives 410 of one frame 100 were applied at the 
generation-of-electrical-energy hole 110 (process 13). 

[0046] Then, it is a spacer 60 1cm to the part to which adhesives 410 other than 
the periphery section of the generation-of-electrical-energy hole 110 of a frame 
100 with which the electrolyte membrane 30 has been arranged were applied 2 
Preferably from ten hits 100 pieces, from 20 pieces, it sprinkles equally so that it 
may become 50 pieces (process 14). The frame 100 to which adhesives 410 were 
applied at the whole rear face of the field displayed on drayying 3 is laid on top of 
the frame 100 by which the spacer 60 was sprinkled so that the slot 128 formed at 
each frame 100 may intersect perpendicularly (process 15). a press load (200 — 
2000 from kPa {2 Kgf/cm2} — kPa(s) {20 Kgf/cm2}) is made to act on the frame of 
a pair on which you made it put each other, and a spacer 60 considers as the 
condition of having contacted each frame 100, stiffens adhesives 410 in this 
condition (process 16), and completes the electrolyte membrane member 150. In 
addition, junction (process 1 1) to an electrolyte membrane 30 and an electrode 40 
may be performed after a process 16. 

[0047] As shown in drawing 10 , attachment of a battery module 10 welds a 
collector 50 by Teflon dispersion etc. first so that the field where the rib 56 of a 
collector 50 is not formed in the location equivalent to the generation-of- 
electrical-energy hole 110 of the frame 100 of a separator 200 may have 
consistency (process 21). In addition, in welding a collector 50 to both sides of a 
separator 200, it welds so that it may become the arrangement arrangement and 
the rib 56 of the collector 50 of the both sides of a separator 200 cross at right 



file://C:¥Documents%20and%20Settings¥kougoj¥My%20Documents¥JPOEn¥JP-A... 2005/01/13 



JP-A-H07-249417 



16/32 ^— v 



angles. Next, the elastic adhesives 420 are applied to the part (parts between the 
fuel hole 220 and a collector 50 and other than the circumference of each hole) of 
the hatch way of the slash of the separator 200 shown in the separator 200 and 
the cooling member 300 at drawin g 8 (process 22). Then, the laminating of the 
separator 200 and the electrolyte membrane member 150 which applied the elastic 
adhesives 420 is carried out by turns so that the rib 56 of the collector 50 which 
confronts each other on both sides of the electrolyte membrane member 1 50 may 
intersect perpendicularly, and the electrolyte membrane member 1 50 of the 
laminating edge is equipped with a collector 50 and the cooling member 300 
(process 23). 

[0048] Just behind this laminating, the electrode and ammeter which supply a 
predetermined electrical potential difference (for example, 100V) to the separator 
200 and the cooling member 300 of a laminating edge are installed (process 24). A 
press load is added to the layered product in which the electrode was installed, 
and this press load is adjusted so that the electric resistance value produced in 
the separator 200 and the cooling member 300 of a laminating edge may become 
below a predetermined value (process 25). The predetermined value of the electric 
resistance value in an example sets the electric resistance permitted by the cell 
20 as 1 mohm, as mentioned above, and it is 3mohm between the separator 200 of 
a laminating edge, and the cooling member 300. The elastic adhesives 420 are 
stiffened in the condition of having been adjusted so that the electric resistance 
value produced in the separator 200 and the cooling member 300 of a laminating 
edge might become below a predetermined value (process 26), and a battery 
module 10 is completed. In addition, although welding of the collector 50 was 
carried out to the separator 200 in the example, the configuration which does not 
carry out welding may be used. In this case, the process 21 is unnecessary. 
Moreover, the battery module 11 as well as a battery module 10 is attached. 
[0049] As shown in drawing 1 1 , first, attachment of a polymer electrolyte fuel cell 
carries out the laminating of a battery module 10 and the battery module 1 1 by 
turns so that the cooling member 300 of a battery module 1 1 may touch the 
separator 200 of the laminating edge of a battery module 10, and so that the rib 
356 of the cooling member 300 of a battery module 10 and the rib 356 of the 
cooling member 300 of a battery module 1 1 may intersect perpendicularly, one side 
of a laminating edge is equipped with a separator 200, and equips another side with 
the cooling member 300, and is taken as a layered product 7 (process 31). A fuel 
gas feeder (not shown) and a cooling-medium feeder (not shown) are attached in 
this layered product 7 (process 32), and a polymer electrolyte fuel cell is 
completed. 

[0050] In the polymer electrolyte fuel cell of an example explained above, since the 
electrolyte membrane member 1 50 and the separator 200 were pasted up with the 
elastic adhesives 420, the error of the thickness of the electrolyte membrane 
member 150 or a separator 200 is absorbable. Therefore, even if it unifies an 
electrolyte membrane 30, a spacer 60, and the frame 100 of a pair using the 
adhesives of the epoxy system hardened after drying in adhesives 410, the gap by 
heat, vibration, etc. which a polymer electrolyte fuel cell etc. generates is that of 
the elastic adhesives 420 absorbing, and can prevent damage on the electrolyte 
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membrane 30 by a gap relative to an electrolyte membrane 30 and a frame 100 not 
occurring, and this relative gap arising. Moreover, since the elastic adhesives 420 
serve as the seal member which carries out the seal of oxidization gas and the fuel 
gas, the number of components which constitutes a battery module 10 can be 
lessened, and manufacture can be made easy. Furthermore, the stress produced 
by vibration added from the outside of the heat which a polymer electrolyte fuel 
cell generates, or a polymer electrolyte fuel cell is absorbable with the elastic 
adhesives 420. Therefore, while preventing that uneven planar pressure acts on 
electrode 40 grade, the leakage of oxidation gas and fuel gas can be prevented, and 
generating efficiency can be maintained highly. In addition, since the elastic 
adhesives 420 absorb the above-mentioned stress, the endurance of a polymer 
electrolyte fuel cell can be raised. 

[0051] Moreover, since the battery module 10 was formed by making below into a 
predetermined value the electric resistance value between the separators 200 and 
the cooling members 300 which are located in the both ends of a battery module 
10, it can decrease in the poor resistance of the polymer electrolyte fuel cell 
formed by carrying out the laminating of the battery module 10, and the engine 
performance of a polymer electrolyte fuel cell can be standardized. Since the 
laminating of the battery module 10 was carried out and it considered as the 
polymer electrolyte fuel cell, the leakage of the check of resistance or fuel gas can 
be checked in battery-module 10 unit. 

[0052] In the electrolyte membrane member 1 50 of an example, with an electrolyte 
membrane 30, to the thickness of an electrolyte membrane 30, or since the spacer 
60 which has a big diameter was pinched with the frame 100 of a pair, the rigidity 
of the direction of a laminating can be raised and it can be made the thickness 
homogeneity of the direction of a laminating of the electrolyte membrane member 
150. Therefore, when a press load is added after carrying out a laminating to other 
members, planar pressure which acts can be made regularity and formation of a 
quality polymer electrolyte fuel cell can be enabled. Moreover, since the adhesives 
of the epoxy system hardened after drying in adhesives 410 were used, after 
unifying an electrolyte membrane 30, a spacer 60, and the frame 1 00 of a pair, 
damage on the electrolyte membrane 30 by a gap relative to an electrolyte 
membrane 30 and a frame 100 not occurring, and this relative gap arising can be 
prevented. Furthermore, since an electrolyte membrane 30 should just be 
somewhat larger than the generation~of-electrical-energy hole 1 10 of a frame 100, 
it can make area of an electrolyte membrane 30 small as compared with the case 
where it is needed to the rim section of a frame 100, and can reduce a 
manufacturing cost. 

[0053] By the manufacture approach of the polymer electrolyte fuel cell of an 
example, since the electrolyte membrane member 1 50 and a separator 200 are 
pasted up with the elastic adhesives 420, two or more laminatings of the cell 20 
can be carried out easily, and a battery module 10 can be formed. Therefore, since 
the laminating of the formed battery module 10 is carried out and a polymer 
electrolyte fuel cell is formed, as compared with the case where carry out the 
laminating of each component part, and a polymer electrolyte fuel cell is formed, a 
polymer electrolyte fuel cell can be attached very easily. 
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[0054] In addition, although the electrolyte membrane member 1 50 which pinched 
the spacer 60 was used in the example, you may be the configuration of the 
configuration which prepares two or more projections of shell quantity a little being 
also more suitable for the plane of composition of a frame 100 than the thickness 
of an electrolyte membrane 30 instead of a spacer 60, not having a spacer 60, and 
not preparing a projection, either. Moreover, in the example, although the battery 
module 10 was equipped with the cooling member 300, the configuration which is 
not equipped with the cooling member 300 does not interfere, either. Furthermore, 
in the example, although it had the electrode 40, the collector 50, and separator 
200 of another object, the path of the contact section in contact with an 
electrolyte membrane 30, oxidation gas, or fuel gas is formed in a separator, and 
the configuration which is not equipped with the electrode and collector of another 
object does not interfere, either. 

[0055] An example is available for any number of number of the cells 20 built in, 
although the cell 20 built in a battery module 10 was set to three. Moreover, the 
configuration which uses the technique of forming a battery module 10 for 
formation of a cell is also suitable. This example of a configuration is shown in 
drawing 12 . Cell 20A is constituted by the same member as the electrolyte 
membrane member 150 which constitutes a battery module 10, a collector 50, and 
a separator 200, and the method of the laminating of it is the same as the method 
of the laminating of a battery module 10 so that it may illustrate. Moreover, the 
part which applies the elastic adhesives 420 to a separator 200 is also the same as 
that of the case of a battery module 10. A predetermined electrical potential 
difference (for example, 100V) is connected between the separators 200 which 
carried out the laminating, a press load is added to a separator 200 and the elastic 
adhesives 420 are stiffened so that an electric resistance value may become below 
a predetermined value (for example, 1mohm), and it is referred to as cell 20A. In 
this way, above-mentioned effectiveness and the same effectiveness can be 
acquired also about the fuel cell constituted by carrying out two or more 
laminatings of formed cell 20A and this cell 20A. 

[0056] Next, the polymer electrolyte fuel cell of the 2nd example of this invention 
is explained. The polymer electrolyte fuel cell of the 2nd example is the thing of 
structure which made some separators of the polymer electrolyte fuel cell of the 
1st example build in a frame. Therefore, since a part of member which constitutes 
the polymer electrolyte fuel cell of the 2nd example is the member and identitas 
which constitute the polymer electrolyte fuel cell of the 1 st example, it gives the 
same sign to the same member, and omits the explanation. In addition, the polymer 
electrolyte fuel cell of the 2nd example consists of a layered product which comes 
by turns to carry out the laminating of 2 kinds of battery-modules 10B from which 
arrangement of the cooling member 300 differs, and the battery-module 1 1B like 
the polymer electrolyte fuel cell of the 1 st example, a fuel gas feeder (not shown) 
which supplies oxidation gas and fuel gas to this layered product, and a cooling- 
medium feeder (not shown) which similarly supplies a cooling medium to a layered 
product. 

[0057] Drawin g 13 is the explanatory view which illustrated the configuration of 
battery-module 10B. Two electrolyte membrane member 150B which battery- 
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module 10B equips with an electrolyte membrane 30 and two electrodes 40 so that 
it may illustrate, Electrolyte membrane member 150C similarly equipped with an 
electrolyte membrane 30 and two electrodes 40, Six collectors 50 which form the 
passage of oxidation gas or fuel gas with an electrode 40, Two separators 250 built 
in among electrolyte membrane member 150B etc. while making the septum of cell 
20B, when a laminating is carried out, It consisted of a separator 200 with which 
the end of a battery module 10 is equipped, and a cooling member 300 with which 
the other end is equipped, and has pasted up with the elastic adhesives 420 
between a separator 250 and electrolyte membrane member 1 SOB etc. Electrolyte 
membrane member 1 50B consists of an electrolyte membrane 30, two electrodes 
40, frames 500, frames 600, and spacers 60, and where the rim section of an 
electrolyte membrane 30 and the rim section of an electrode 40 are pinched with a 
frame 500 and a frame 600 with many spacers 60, it pastes up with adhesives 410 
and it is united. 

[0058] The frame 500 is formed with resin (for example, phenol resin, 
polyphenylene sulfide (PPS), a polyamide, etc.). The frame 500 before uniting with 
electrolyte membrane 30 grade is shown in drawing 14 . The frame 500 is formed in 
the shape of [ square ] sheet metal, the hole (generation-of-electrical-energy 
hole) 510 of the square which arranges the generation~of-electrical-energy layer 
formed of an electrolyte membrane 30 and electrode 40 grade is formed in the 
center of a frame 500, and the level difference section 515 is formed in the 
perimeter of the generation-of-electrical-energy hole 510 so that it may illustrate. 
Moreover, when a layered product is formed, the circular hole (cooling hole) 540 
which makes the cooling-medium passage which penetrates a layered product in 
the direction of a laminating is formed in the four corners of a frame 500. The fuel 
holes 520 and 530 of the rectangle which makes the oxidation gas passageway and 
fuel gas passage which penetrate a layered product in the direction of a laminating 
are formed between each cooling hole 540 formed in the four corners of this frame 
500. The same of these fuel holes 520 and 530 is said of the arrangement of as 
opposed to each side at the same configuration. Moreover, between the 
generation-of^electrical-energy hole 510 and the fuel hole 520, the slot 528 
arranged in parallel along with the longitudinal direction of the fuel hole 530 is 
formed. Drawing 1 5 is the perspective view which illustrated the rear face (field 
seen from arrow-head I) of the field expressed to drawin g 14 of a frame 500. The 
level difference section 518 is formed in the perimeter of the generation-of- 
electrical-energy hole 510 of a frame 500 so that it may illustrate. 
[0059] The frame 600 as well as a frame 500 is formed with resin (for example, 
phenol resin, polyphenylene sulfide (PPS), a polyamide, etc.). The frame 600 before 
uniting with electrolyte membrane 30 grade is shown in drawin g 16 . It is formed 
also in the frame 600 in the shape of [ square ] sheet metal, and the generation- 
of-electrical-energy hole 610 is formed in the center of a frame 600 so that it may 
illustrate. Moreover, the cooling hole 640 which makes cooling-medium passage is 
formed in the four corners of a frame 600 as well as a frame 500, it gets down, and 
the fuel holes 620 and 630 which make an oxidation gas passageway and fuel gas 
passage are formed between each cooling hole 640. Between the generation-of- 
electrical-energy hole 610 and the fuel hole 620, the slot 628 arranged in parallel 
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along with the longitudinal direction of the fuel hole 630 is formed. D ra wing 1 7 is 
the perspective view which illustrated the rear face (field seen from arrow-head II) 
of the field expressed to drawin g 1 6 of a frame 600. The level difference section 
618 of the same configuration as the level difference section 518 of a frame 500 is 
formed in the perimeter of the generation-of-electrical-energy hole 610 of a frame 
600 so that it may illustrate. 

[0060] In this way, while the frame 500 and frame 600 which were formed are 
opposed so that a slot 528 and a slot 628 may turn to an outside and the fuel hole 
520 of a frame 500 may have consistency in the fuel hole 630 of a frame 600, and 
pinching the rim section of an electrode 40 in the level difference section 518 of a 
frame 500, and the level difference section 618 of a frame 600, where two or more 
spacers 60 are pinched, it pastes up with adhesives 410 and is referred to as 
electrolyte membrane member 150B. In addition, the electrode 40 is formed in the 
configuration which fits into the level difference section 518, and is joined to the 
electrolyte membrane 30 by above-mentioned hot pressing. Moreover, since it is 
the same as that of the electrolyte membrane member 150 of the 1st example 
about the situation of attachment of electrolyte membrane member 150B, the 
explanation is omitted. 

[0061] Electrolyte membrane member 150C consists of an electrolyte membrane 
30, two electrodes 40, two or more spacers 60, and two frames 600. Where two or 
more spacers 60 are pinched, it pastes up with adhesives 410 and it is united, 
while the electrolyte membrane member 1 50 opposes two frames 600 so that the 
slot 628 of each frame 600 may turn to an outside and the fuel hole 620 of one 
frame 600 may have consistency in the fuel hole 630 of the frame 600 of another 
side, and it pinches the rim section of an electrode 40 in the level difference 
section 618 of each frame 600. 

[0062] Drawin g 18 is the perspective view which illustrated the appearance of a 
collector 50 and a separator 250. The separator 250 is formed with gas the non- 
penetrated carbon which compressed carbon and it presupposed gas un- 
penetrating. A separator 250 has the shape of a square which fits into the level 
difference section 515 formed in the frame 500, and the thickness is thinly formed 
a little from the depth of the level difference section 515 so that it may illustrate. 
Welding is carried out in the center of both sides of a separator 250 by Teflon 
dispersion etc. so that it may become the arrangement arrangement and the rib 56 
of each collector 50 cross at right angles. 

[0063] Next, signs that battery-module 10B is attached by each part material 
constituted in this way are explained. First, the elastic adhesives 420 are applied to 
the frame 600 and separator 250 of electrolyte membrane member 150B. Drawin g 
19 is the explanatory view which illustrated the part (part of the hatch way of a 
slash) which applies the elastic adhesives 420 to a frame 600. The elastic 
adhesives 420 are applied [ opening ] to the location towards inside by the 
typeface of "KO" in the location surrounding the periphery of a frame 600, and two 
fuel holes 620, the location surrounding the cooling hole 640, and the fuel hole 630 
so that it may illustrate. Drawin g 20 is the explanatory view which illustrated the 
part (part of the hatch way of a slash) which applies the elastic adhesives 420 to a 
separator 250. The elastic adhesives 420 are applied near [ parallel to the rib 56 
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formed in the collector 50 of a separator 250 ] the side so that it may illustrate. 
[0064] Then, it equips with a separator 250 so that the field where the elastic 
adhesives 420 of a separator 250 were applied to the level difference section 515 
of the frame 500 of electrolyte membrane member 150B, and the level difference 
section 515 may contact, and so that the rib 56 of the collector 50 by which 
welding was carried out to the field where the elastic adhesives 420 of a separator 
250 were applied, and the slot 528 formed at the frame 500 may serve as parallel 
arrangement. By considering as this arrangement, a separator 250 is pasted up on 
the field of the side in which the slot 528 of the level difference section 515 is not 
formed with the elastic adhesives 420. Next, two electrolyte membrane member 
150B is piled up so that the frame 500 of one electrolyte membrane member 150B 
and the frame 600 of electrolyte membrane member 1 50B of another side may 
face each other on both sides of a separator 250, and so that the slot 528 formed 
in the frame 500 of one electrolyte membrane member 150B and the slot 628 
formed in the frame 600 of electrolyte membrane member 1 SOB of another side 
may intersect perpendicularly. In addition, arrangement of the superposition of 
electrolyte membrane member 150B and electrolyte membrane member 150C is 
the same as arrangement of the superposition of electrolyte membrane member 
150B. In this way, piled-up electrolyte membrane member 150C is equipped with a 
collector 50 and the cooling member 300, electrolyte membrane member 150B is 
equipped with a separator 200, and it is referred to as battery-module 10B. 
[0065] After attaching battery-module 1 0B, before the elastic adhesives 420 
harden, apply a predetermined electrical potential difference to the separator 200 
and the cooling member 300 of a laminating edge, a press load is made to act so 
that it may become below a predetermined value about an electric resistance value 
in the meantime, and the elastic adhesives 420 are stiffened. About this situation, 
since it is the case of the battery module 10 of the 1st example, and identitas, that 
explanation is omitted. 

[0066] Battery-module 11B is constituted by the same member as battery-module 
10B, and equips with the cooling member 300 as arrangement arrangement and the 
rib 56 formed in the collector 50 in contact with the rib 356 formed in the level 
difference section 354 and the cooling member 300 cross at right angles. 
[0067] The polymer electrolyte fuel cell of the 2nd example carries out the 
laminating of battery-module 10B and battery-module 1 1B which were formed in 
this way by turns, one side of a laminating edge is equipped with a separator 200, 
and equips another side with the cooling member 300, attaches a layered product, 
attaches a fuel gas feeder (not shown) and a cooling-medium feeder (not shown) in 
this layered product, and is completed. Electrochemical reaction of a reaction 
formula mentioned above by supplying oxidation gas and fuel gas from a fuel gas 
feeder is performed, and the polymer electrolyte fuel cell of this 2nd example also 
changes chemical energy into direct electrical energy. 

[0068] In the polymer electrolyte fuel cell of the 2nd example explained above, 
since it considered as the configuration built in a frame 500 when a separator 250 
was made into the configuration which fits into the level difference section 515 of 
a frame 500 and it equipped with it, there is no need for processings to a separator 
250, such as a fuel hole and a cooling hole, and manufacture can be made easy. 
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Moreover, since the electrode 40 was pinched by the frame 500 and the frame 600 
with the electrolyte membrane 30, it is avoidable un-arranging [ of an electrode 40 
entwining electrolyte membrane 30 and giving ]. In addition, the same effectiveness 
as the 1st example is done so. 

[0069] Although the example of this invention was explained above, as for this 
invention, it is needless to say that it can carry out in the mode which becomes 
various within limits which are not limited to such an example at all and do not 
deviate from the summary of this invention. 
[0070] 

[Effect of the Invention] Since elastic adhesives absorb the stress based on the 
heat and vibration which a fuel cell generates in the cell of the fuel cell of this 
invention as explained above, the endurance of a cell can be raised. Moreover, 
since internal resistance of a cell was made into the predetermined value, the poor 
resistance of the fuel cell which comes to carry out the laminating of this cell can 
be decreased, and the engine performance of a fuel cell can be standardized. 
Furthermore, since a cell is unified with elastic adhesives, as compared with the 
case where carry out the laminating of many electrolyte membranes or separators, 
and a fuel cell is attached, attachment can be made easy. From the first, since the 
rim section of an electrolyte membrane was supported with the frame, most high 
electrolyte membranes of cost can be used for a generation of electrical energy, 
and cost can be reduced. 

[0071] In a cell according to claim 2, since the spacer was pinched in the frame 
section of a pair and it unified with the electrolyte membrane, thickness of the 
direction of a laminating in the pinching section of a frame can be made regularity, 
and the rigidity of the direction of a laminating can be raised. Therefore, when the 
laminating of the cell is carried out, deformation of the pinching section of the 
frame by the stress which acts on a laminating side can be prevented, and mixing 
of fuel gas and leakage can be prevented. 

[0072] By the manufacture approach of the cell of the fuel cell of this invention, 
since two separators and frames are pasted up with elastic adhesives at an 
adhesion process so that the internal resistance of a cell may serve as a 
predetermined value, a cell with uniform internal resistance can be manufactured. 
Therefore, the laminating of such a cell can be carried out, it can consider as a fuel 
cell, then a fuel cell with little poor resistance, and the engine performance of a 
fuel cell can be standardized. Moreover, since it pastes up with elastic adhesives 
and a cell is manufactured, a cell is united and can make easy attachment at the 
time of carrying out the laminating of the fuel cell. From the first, at a support 
process, since the rim section of an electrolyte membrane is supported with a 
frame, effective area with which an electrolyte membrane is used for a generation 
of electrical energy can be made [ many ], and reduction-ization of cost can be 
attained. 

[0073] By the manufacture approach of a cell according to claim 4, internal 
resistance of a cell can be easily made into a predetermined value by adjusting the 
press load to add. 

[0074] Elastic adhesives can be used as the seal member which carries out the 
seal of the fuel gas by the manufacture approach of a cell according to claim 5. 
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Therefore, the number of members which constitutes a cell can be lessened and 
the manufacture can be made easy. 

[0075] Since a spacer is pinched to a cell according to claim 6 by the frame 
member of a pair with an electrolyte membrane and it unites with it by the 
manufacture approach, thickness of the direction of a laminating in the pinching 
section of a frame can be made into homogeneity, and the rigidity of the direction 
of a laminating can be raised. Therefore, deformation of the frame by the stress 
which acts on a laminating side can be controlled, and mixing of fuel gas and 
leakage can be prevented. 

[0076] In the electrolyte membrane member of the cell of the fuel cell of this 
invention, since a spacer is pinched with the frame of a pair with an electrolyte 
membrane and it unifies, thickness of the pinching direction of a frame can be 
equalized and the rigidity of the pinching direction can be raised. Therefore, when 
the laminating of the cell is carried out and a fuel cell is constituted, deformation 
of the frame by the stress which acts on a laminating side can be controlled, and 
mixing of fuel gas and leakage can be prevented. 

[0077] In the fuel cell of this invention, since two or more laminatings of the cell 
were carried out, the laminating of the battery module pasted up as predetermined 
internal resistance was carried out further and it considered as the fuel cell, 
attachment of a fuel cell can be made very easy. Moreover, since elastic adhesives 
absorb the stress based on the heat and vibration which a fuel cell generates, the 
endurance of a fuel cell can be raised. Furthermore, since internal resistance of a 
battery module was made into the predetermined value, the poor resistance of the 
fuel cell which comes to carry out the laminating of this battery module can be 
decreased, and the engine performance of a fuel cell can be standardized. In 
addition, since the check of leak of fuel gas or the check of an internal resistance 
value can be performed for every battery module, when a fuel cell does not show 
the predetermined engine performance, it can check easily. 



[Translation done.] 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Draw in g 1] It is the explanatory view having shown the configuration of the 
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battery module 10 of the polymer electrolyte fuel cell which is one example of this 
invention. 

[ Drawin g 2] It is the perspective view which illustrated the appearance of the 
layered product 7 which carried out the laminating of the battery-module 10 grade. 

[ Drawin g 3] It is the perspective view which illustrated the appearance of a frame 
100. 

[Drawing 4] It is the perspective view which illustrates the appearance of the 
frame 100 of the pair united with the electrolyte membrane 30. 
[Dra\A/ing 5] It is the explanatory view which illustrated the appearance of the 
frame 100 which has arranged an electrolyte membrane 30 and many spacers 60. 
[ Drawin g 6] It is the perspective view which illustrated the appearance of a 
collector 50 and a separator 200. 

[ Drawin g 7 ] It is the perspective view which illustrated the appearance of the 
cooling member 300. 

[Drawing 8] It is the explanatory view which illustrated the part which applies the 
elastic adhesives 420 to a separator 200. 

[Drawing 9] It is process drawing which illustrated the situation of attachment of 
the electrolyte membrane member 1 50. 

[ Drawing 10] It is process drawing which illustrated the situation of attachment of 
a battery module 10. 

[Drawing 11] It is process drawing which illustrated the situation of attachment of 
the polymer electrolyte fuel cell of the 1st example. 

[Drawing 12] It is the explanatory view which illustrated the configuration of cell 
20A. 

[Drawing 13] It is the explanatory view which illustrated the configuration of 
battery-module 10B of the polymer electrolyte fuel cell which is the 2nd example. 
[ Drawin g 14] It is the perspective view which illustrated the appearance of a frame 
500. 

[Drawing 15] It is the perspective view which looked at the frame 500 shown in 
drawing 14 from the rear face. 

[Drawing 16] It is the perspective view which illustrated the appearance of a frame 
600. 

[Drawing 1 7] It is the perspective view which looked at the frame 600 shown in 
drawing 16 from the rear face. 

[Drawin g 18 ] It is the perspective view which illustrated the appearance of a 
collector 50 and a separator 250. 

[ Drawing 19] It is the explanatory view having shown the part which applies the 
elastic adhesives 420 to a frame 600. 

[Drawing 20] It is the explanatory view which illustrated the part which applies the 
elastic adhesives 420 to a separator 250. 
[Description of Notations] 
7 — Layered product 

10 10B — Battery module 

11 1 1B — Battery module 

1 2A — Oxidation gas passageway 
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12B — Fuel gas passage 

14A, 14B — Cooling-medium passage 

20, 20A, 20B — Cell 

30 — Electrolyte membrane 

40 — Electrode 

50 — Collector 

56 — Rib 

58 — Gas passageway 
60 — Spacer 
100 — Frame 

110 — Generation-of-electrical-energy hole 

120,130 — Fuel hole 

128 — Slot 

140 — Cooling hole 

150,150B, 150C — Electrolyte membrane member 

200 — Separator 

220 — Fuel hole 

240 — Cooling hole 

250 — Separator 

300 — Cooling member 

320 — Fuel hole 

340,342 — Cooling hole 

352 — Slot 

354 — Level difference section 

356 ~ Rib 

358 — Path 

410 — Adhesives 

420 — Elastic adhesives 

500 — Frame 

510 — Generation-of-electrical-energy hole 

515,518 — Level difference section 

520,530 — Fuel hole 

528 — Slot 

540 — Cooling hole 

600 — Frame 

610 — Generation-of-electrical-energy hole 

618 — Level difference section 

620,630 — Fuel hole 

628 — Slot 

640 — Cooling hole 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
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[Drawing 3] 
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[Drawing 10] 
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[Drawing 1 2] 
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[ Drawin g 18] 
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{ 3 1 kgr^cm 2 } L 7 M P a {71 kgf /cm 2 } <OJ± 

[0 0 2 4 ] X^-^6 0ti, ^UX^UVlCcfcDfgriK 

lti^o x^-tT-6 ocom^n. nmnm3o<Dm& 

^jfi^e^iL— ;i/ 1 0(omfr%W<-$-&i&Wfrz> 2 o 0 /x 

5 0 0 /i rn^-rS©/)^?^ L(^ 0 X^\— 9"6 0© 
tSUti. M^OX^-t 6 O t-S07 U-/, 1 00© 

a 3 OlC*tL3 0 0 /xmtOHg^X^— 9-6 O^m^^ 

£Djfml7c£\ ajaa^r^^-^n otcffffl-r^WffiTjD 
^c^o^^^n/c^« ci?ij^tdf««?Kflg3 o) tmm 
mik&mtt Lfcfi>\ —M(D7 i o o *—m<Dm 

[0 0 2 5] — ^CDX U— A 1 00(i 
7x7-«, *'J7x^U7W7^F (PP 

3 0 *fb^n^tu£DXU-A 1 0 0^:13 3^^0 
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ffl$Kf*fifiSSl A 4 B^&TFJfB^L O^ffl 

micBinz nrc&<%mi \ a o offish ^ & , m/i (* i 

X^ 1 2 B &ft-T$&&<Dm%8L 1 2 0 *3 ctOF 1 3 0^ 
JfM^nrt/^o c^KWLl 20i: l 3 0 tit. B 

0 tmnii i 2 o t<omicu, mmi i 3 001^ 
ctorn 2 s ti, mffi^^i— ;n o^ffl^fTj-(ie>nfc 10 

X £ /c fct $#4 # X <D mS&t^&o 

[0 0 2 6] C 9 lsT&f&ZftTc—M<Dy U—L. 1 0 0 
tit, 1 0 OlcflM^ntcfiil 2 S^H^rlS] 

^ , -~Jj<D7 ls—ix 1 0 0 ©if^l 1 2 0 fifi?3<0 7 U 
— A 1 OO^&WL l 3 0tcSI'&-r«>J;'5tC[pl€-&t) 
t>\ #7t/-Al 0 0£Of§m?Ll 1 0<D^«I®PT«8¥H 

M 3 o o^i m^sm-r^ tm^mmi i i o 

W^T*(ilSS<OX^— 9* 6 0 J&t&& L^fl^lfl 4 

1 0tCct0S«^nT««Kai^« 1 5 0^^ o H4 20 
icmS-MSSBtt 1 5 0C0^M^^Lfc^?Ill^^o 

»DX u-A 1 0 OCH&^tfL 1 2 0 £ 1 3 0 £&H'&L 
fafr^o 2ffl^Sa 1 3 5 AtocfcO^ 1 3 5 

i^^u-a i o o ^^^tttt^cfc^B^tt^ffin/c 
^^^(Dmmm^m^tco mmmA 1 ou\ 

m^-r&wmgmMA 2 0 £ itii^yu^-yRT 30 

V 3W r ) U^yRTV nAiftf L"^^t\ 
[0 0 2 7] &tc, -«t07U-A 1 0 O^MLt 

ifii^tt 1 5 o^zm^-D^Trnwrzo £ 

"f\ -*7U-A1 0 0<D—Jj(DW (H3tCfi^Lfc 
0tc^L/c1tffi4 0^5g«7Ll 1 0k:gr&ir££? 
lBH3 0Wi^<o 58«7L.l 1 0(Dm 

D 1 Offlfr£ 1 0 0f@£t3;L<t£2 0fB^£>5 0f®£% 40 

^«TSt*:3fr£T*<&?>. fM¥SH3 0 £XU 

-Ai oo*fcti««?SKSP#i 5 0£-te/*u—&2 o 



MKB3 oicxo&/x,Tmmnm3 ozmmz-Q:, mm 
mm 3 0 (D-gT&Mnrtxoimv jkfrW5±mm%i&T? 
&zts^nfi>^£\s%>fi>^v&%>o mm a o<o±tcx^— 
it 6 o£rfft?n-r£ i: . ii4 o £mnms o £<omm& 

<&&frt>V&&<, 71/-A1 OOtc 

mflSHfli 3 0 £rBEB U ?SOX^^6 0^:ML/c 

[0 0 2 8] &lc. -9 —~/j02> 7 U— A I 0 OcOlj ([1 
3lc^Lrc®OSS) ^®tc|g^Sij4 i o^-yp 

l o 0 tcfl5f££ nitm i 2 8 flnKSc'T £ £ -5 !&te-&*> 

— -ftto7 L.rmcwj±i)um ( 2 0 0 k p a { 2 K g 

f/cm 2 } /^b2 0 0 0 kPa {2 0 Kgf/cm* } ) ^f^^ 
^^T. X^-f" 6 0 /)^7 U-L 1 O 0 (crat/r^ 
mvmi'MA 1 O^ftS-tf&o Lrc^oT, -w^x 

^f^3X^—^ 6 0 t^—^i<07 l/~Lx 1 00 ^ 

J&^'y h7°UX^tCj;Dm^M^3 Oic^LT*^- 
^7L/-A1 OOT^ttLfc^ BS?SflM3 0^:— ^ 
OXU-Al 0 0-e}«LTti9J4 1 Oi-dctD^L 

rcfttc 2 4 o ^m^?Mli3 o tc^-cj^^i: 

[0 0 2 9] Iftfi5 oti. ^LMT^XiSiStt^Wr 

5^7L^^4 0 %^18 0 ^7.^J — J; 

^20 oconm%m^Lfcmum'? m^-tz>&.^> 

M*ffi5 0ti, IE7jJBOffi^T% XU— Al 0 0^ 

Tt/^o C^'J75 6^ m®4 0£>iSffi£T*BKfc;tfX 
^tc^^^X031K^^-r^X}iSS5 8^rJB^c^^o 
[0 0 3 0] 0 iJ — ^V^rHISLT 

to 0 . S»HBS 30^2 ~2(DVM 4 0 £2 OOlflliS 5 

o^tcj:t)«}j3K$ns#m?fi2 oomm&^-o meic 
we>n^sn?Li 4 o^[^-*^iH^fsi-^?L c^a 

?L) 2 4 0«^ntl^ o <l£D^£P?L2 4 Oti, X 
U-Al OO^D^JLl 4 0^±t^C. »/l(*7^®77 
lRltcSffl*rs?&ai®f*«tKl 4 A*3J;rfl 4 Kit&f&ir 
&o ^/c. #^?L2 4 OfflSKfcli. 7 1/-A 1 0 0 

ictm^nrcmmii 2 0&&xf\ 3 0 £^-<vi±LWic 

?L2 2 0 t^4?Ll 2 Ofccfctfl 3 0 ^/ff*7 

*w«7j|pifciia-rs»ft^fx»fssi 2Afc«ttf«8s** 

XSR8S1 2 B^dc*rSo 
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[00 31] Co LTM^n/cMffiS 0t-t^U~ 
& 2 0 0 -tr/NU— & 2 0 0^0:7 U— A 1 0 Q<D$£ 

mi 1 0^tB^lJ-^<iMti:^fHl5 0fOUy5-6/)^{5 

I4« £ n/cfiHH8 50O'J75 6 ifiS^ SBEH £ & o 

[0 0 3 2] 17(^ H&PSW 30 0 O^H^^j75 L /c 
¥4££l*IT*<&&o ffi£PSI5*t3 0 Ofcfc, ^fX^pj2jS^7— >K> 10 

£1*1— fQTL C^ffl+L) 3 4 0*5cJ;OF3 4 2WBf£?£tlT 
l/^o C^tf^LS 4 0 3 42t, 7 U— A 1 0 

o(D<%mi i 4 o tnimmfc7 %mm-fifaicnmT% 

£P7L 3 4 0 £ 3 4 2 Olfflfc: fct, 7L/-A .1 0 0 tcfgtt 

n/c^awL i 2 o^cfct/ 1 3 o hioi— o-f4aicisi— 

C*SS*47D 3 2 0 3 3 0^M^nti^ o CO 20 
JSSfL 3 2 0fccfc^3 3 0t 4 7 U— A 1 0 0 <D®WL 

1 20^1 30 tnicmmfo 7 ^mm-fifa^mmr 

[0 0 3 3] H&PSM3 0 0O7 U— A 1 0 0£)fSS7L 

1 1 oicffl^-rsffiBfcifcL fft^sfficfc fg^s^as 3 

5 4 ^ffM^nTtoO , COgi^3 5 4 ICti, m%L<o 

©Wfi^r^i— Jl 1 0£rflteK*r5-tr^U— £r 2 0 0 tX 30 
J^ai!ii<*©fflSS3 5 S^fFMT^o Cf)gg^3 

5 4 -pmo>iiim^B^nrc2^(D^mi3 a 2 1 

2KDM3 5 2T*^nt^D, i^£na5W3 0 

— ;£<E>H&P7L3 4 2fr£H*ffl^f*#Ki§SP3 5 4 fcggA 

U fte75"0^ai7L3 4 2/)^iiitffitl)M([:^oT^ 

& 0 %*>\ nflfiCTrni. smsp 3 5 A\^\mmw3 5 

^ai?L3 4 2^BfjT«^ori^]iiSbT^ai^o}igs 
%B}%?&mf$$>msx&%o 

[0 0 3 4 ] W&fg^MA 2 OtCU\ ^'Jn- VRTV 40 
3Wl/^yRTViA? (f?fR&:\ Three B 
ondM«^7hl 21 K azy>fyF^X 
^i/1t}^tC^tt^U3>^ijD^^MOS 7) &mmx 
^ BEfb^tc. 5RS#2 0^:^14 0, 3l3I f ;>-£A,»f3a 
S^8 00 kPa {8. 2Kgf/cm 2 } ^Ll 0 00 0 
kPa { 1 0 2 Kgf/cni 2 } , (TOM 5 0%^;^L3 0 

ti\ Three Bond a^M^X^r 7 M 2 1 1 

[0035] cvLxmjitetirz&mifo&bm so 
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S-f, -tr^U— 3* 2 0 0 43^0^31^3 0 OOjFjffS^O 
■fiS^?Pttf^3'J4 2 O^flitSo -tr/NU-^r 2 0 0 
<D?*1*jg-SSiJ4 2 0^S^t"^tefltO-(?'J^lli8tc^ 
■To 5p1£J&#&J4 2 OfcL -fe/NU-^ 2 0 0O[gj8t?3?4 
SS©/N'y^Ogf5» 0SS**fL2 2 0 ^1115 0 ^OBSJs 

ooiwmmmA 2o^m-(u^um^, -tr/<u-^2 
[0036] g^r, mmnmmt i 5 o^m^xtm 

t^lti 5 0CJ75 6 tfM'£'tZ>& '3 tc , PtfegMg 

#m 2 o^i*L-/c"t/^^2 0 0 tmmnm^w 1 

5 0 £^3£SlcSUIU ^OfR/i^^?M^W 1 5 

o icmmm 5 0 t>* h*w>w 300 ^g.t LrmHi^e 
[0037] m^^-^ i o*mfrtti-yrtf&, Ptt 

Sas»j4 2 o^ft-rsgu^. ©Bffio-tr/^u-^ 2 0 

0 ^aisw 3 0 0 1 icm^nj± m^£, \ 0 0 v> 

£:*n*-. £ ^tclt^v^aL— yu i 0 offlH^fpHcMIi^ 
Tffl/l^O-tr/^U-^ 2 0 0 ^f»W3 0 0 tl^SLC 

^mm.mji^mmm^'f t l , ^covrnxwrnrnwi a 
2 o^s!fk^-f±^o mmmxi-x, mmmm3o^MmtK 

T*ti. lISfO-t/NU-^ 2 0 0 ^^Mtt3 0 0 

m ic mnm%: 3 -dwb lti^« xmm.mmm^ 

3rnQt<lt£L, H^Hfli 3 0 *mmimt "T S /ci6t- 

vi± , m m&wzvftfc fa t -t <o ic ^ ^ n we; m 

ti, 4 0 0 kP a {4. 1 Kgf/cm 2 } L 7 0 0 k P 

a { 7 . 1 Kgf/cm 2 } t Lfco CCT\ 0 

%Mf£T % &$nw<DttRmz £-Dxm®£>nz>t>o)v& 
a/f^to-t^u-^ 2 o o ti^&mt3 o o t<om 

<h LTii^n/ifti^KK^a-^ i o 

Urti^es/^— )V\ ocoa/i7?[Rjte:^n^^n^WEEiing 
Pttg^«&j4 2 o(om\tm<om^w^^J^—}^ 

[0 0 3 8] ft*5 % HSKtW^tt. m^MSi3 0«rjSjffl« 
P14SSSU4 2 O^rKfb^-^rc:^ 3 0 <D 

^tt^»^J4 2 0^(b£^£I^D®5?IISi3 0O#7j< 

[0 0 3 9] 12 iCTjkLfcmifc^z/^— /H ltix M?t6 

^e^^-^i otm— <omt (3oottg?Kai^»i 5 
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0 ^ 30M/n1/-^ 2 0 0 i:Hi x WM 3 0 0) tc&i'J 

-)]/ 1 0 <Offi£PSOT 3 00(1 gggfi 3 5 4 IzBfUZ ?i 
/:U73 5 6 i: fiiiPSW 3 0 0 g^T&ITIIS 5 0 

M^n/cU7 5 6 ^^e^-rsBEBTS-Sf^nTc^s 

£\ H^^r^rL— Jl 1 1 Offi£PgPW 3 0 0t;fc, 'J73 5 

fctfoT, itrt!^^ — i o ^Sft&^e^rL— ;n i £ 

[0 0 4 0] [U2tC^L/cMlif*7 t;t, C5LTM^ 

n/cflrtev^ — i o ^Wrtl^^ — ^ i i 
masp»3 o o^a.iutffl^w^n§o nrt!i^e^^ 

— ;M 0 ^ilrOi^i/rL— ;U 1 i Wdj^r^n— ;!/ 1 
OOfi/Is^O-fcAU— ^ 2 0 Olenitis — /I/ 1 1 <D 
^W3 0 0Mgt§J;^{i:, fro, SrdJ^Ev^— ;b 

1 OOJ^aigPtJ 3 0 0OU73 5 6 ^^yfi^r^zL— ;I/ 1 

1 (D(^^m 30 0<DU73 5 6t frU^T £ £ ^ tc« 20 

ours 6 ^m^^mmt^^, 

[0 0 41] Co LTJgj££n/c«SBf*7 (C^4^Xf« 

£ ntc m itw^mmnmmo^noymit a* $5. 

8&1 2 A^Kft^X^ffiAffiESfectD^m!^^ u ^ 

s^xskssi 2 B*mn#x<Dffi.xm&&&uffithm& 

^LT, Kft^Xfe"ci;aWWXJ&«t"iJ:tt\ ««?Kfli3 so 
#xfrtftn, m«HBg 3 o ^ffifflfllcEM^ nrcffifBS 4 

[0 0 4 2] 

#V— KKJS : 2 H T + 2 e - + (1/2) O^Hz O 
77- KKfS : Hz-2H + + 2 e - 

[0043] mmfcKDmmffi&ttftteGLm-rz 

[0 0 4 4] WSHBMSBW 1 5 0 <Dffi.frttlf<Dm : ¥. W 

9, iio, 01 1 1±, zft^nnM&mffltt 1 5 o<d 
m^mi-cow?, nm^^-ji'\ o(Dm&mf(om 
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[004 5 ] mmmmMti \ 5 o^i^wtti, M9ic 

TK-P&olc. £"sf\ 2 0^1IHS4 0THWMM3 o#tfe 
/uWV K-T -y ^fifcg£ U C Ot^SStr 1 0 0 °C&(^ L 

1 6 0 'Cft* L<i±\ 20 °C%t ^ LI 55 °C<0i&ST% 
IMPa {10. 2 kgf/cm 2 } LlOMPa { t 0 

2 kgf/cm 2 } ft? £ L < & 3 M P a {31 kgf/cra 2 } 
L7MP a {71 kgf./cm 2 } €>J±tj£:fFffl £ ^T^lT 
§ (Igl 1) o -fl«07l/-Al 0 0M ([1 
3tcS^L/c[S^S[fi) O^SBlcg^H l O^r^trTL 

(Ig l 2) , "'^)7U-/J 0 0<DtgS3iM 1 Ofr 
^5nfcSO-5gm7Ll 1 0On^tcffift¥M!l3 0^ 

^j^st^ , mmmm s o L7c®s 4 0 ^ittL 1 
1 oiz:w&-?&& s ?icmw'tz> 3) 0 
[0046] ffi^T, mmmm 3omm^ntcy u- 

/^ l ooo?g«7Li 1 0O/tfJ$tttfa^^^S^j4 1 Ofr 
^^n/c^HC s X^— 9-6 0^ 1 cm 2 S 1 OfH 
frS 1 0 0flfi 1 ^L<(i2 Ofifr^S OfS^^^ct^i^ 

mi^^-r^ cxgi 4) o x^-+t6ofr^^n/c 

7 1/-A1 OOtC. [EI3tcS^L^®tOSffi^f*tCt$a 
SIJ4 1 0^1f?nfc7 a 1 00^ ^g-y U-A 1 

0 0 tcjgsK^ nz-effl i 2 s^rtsr^cfc^Bte^b-ti- 

^> (Igl 5) o lt^t)^/£:--^7U-AtC}fJ±fta 
S (2 0 0 k P a {2 Kgf/cm 2 } fr^» 2 0 0 0 k P a 
{2 0Kgf/cm 2 } ) ^rfW^-^T, X^6 0^S7 

1 o^nft^-iiT cxsi e) , asssaiaswi 5 0^ 

SStSo &*5. m^?MSi 3 0 i:ll4 0 c!:^ (X 

gl 1) Igl 6<D'&fc'ft%L^X&£\t\ 

[0 0 4 7] lit^a-Zl/ 1 O^ffi^Witti, H 1 0 
tc^-TJ;^^. Mi5 0^, -tr/^U— ^2 0 0 

O^lx— Al 0 0©5g^?Ll 1 Otcfflat^fil^M 
i5 0O'J75 6CTM?ntt/^^I^I^t§c]: ^ 
tCr7P>fVX/^ ^3 V^tcj; t)SjafTS (Xg2 
1) o ^^5. -tr/^U— ^ 2 0 0«lt:lli5 0^:1^ 

-tr/^u— # 2 0 o^ijo^mffis 0 

■fe/^U— ^ 2 0 0 45d;a^£Pa5**3 0 Otc. [^8tC^L 
/c-fe/^U-^ 2 0 OCD^SgtO/Ny^^gP^ (««?L2 2 

0 tmmms 0 t^m^^if^Tiomm^o^^ ic 
»ttsa»j4 2o^iw (xg2 2) o m-r, m 
mnm^m 1 5 0 ^m^ximTzmnm 5 o © v 7 5 

2 0 0 i:M^aai^»l 5 0^^:^StcfflBL. 

M3 0 0^f« (Ii23) o 
[0 0 4 8] C(DfflIIf|tc, ffl/l^cO-tr^U-^ 2 0 

0 tvaaism 300 1 icpftmnj± cm^s. 1 0 0 v) 
*fc&?&nmtnm^mw'tz> cxg2 4) 0 mm 
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ll»-fe/NU-^ 2 0 0 3 0 0 

25) o mw^vomm.mj\moypfjmm^. m&Lrc& 

&*5. ^SSMT'i-i. 1115 O^-tr/NU— # 2 0 0 tcgt 10 
.«£-tir/c*>\ ^i m^X ^f)^^l-\ C^if 

[0049] mm^mmnmmo^m^Wfi'X, m \ 

£20 otcaftfi^e^rL— ;u 1 1 <DH*£PSBW3 0 om%f 
%>£.?ic. fro, IHii^n.— ;H o<D?%aiffls*|-3 0 0 

£>D 7 3 5 6 tmm^iyzL— Jl\ \ <D{%%\ffi$t 3 0 0 <D 20 

v?3 5 6 tt>m5£-rz>&ofcyi~K^mmL. mm^<o 

fLT8if*7 ft& (I§3J) o C<Dmmfo7lcffl 

[0050] ^tmMLfcmmmomtm^mmnm 
mxn, mmmm* z o\c&^nmmmm \ s o t 

o^-tr/^U— ^ 2 0 0OSMii«W^ci:^t 30 

#*is$i(Dmmffl%:m^xmmsm3o t^-ve o 

JgaSJ 4 2 0 frP^iRT S C £ 1^11 3 0 £yU 

-2*1 oo^tcffi^w^^nfr^-rsci:^^<, c 
cofflww^-rn^ \s % c t ic j; £«?hbi 3 0 oafi 

2 Otc^D^iRT^C t* s T^So Wctf^T, Sffi4 

fc»ttsaraj4 2 o^sRiR-rstD^, h^s^subs 

[0 0 5 1 ] £fc. Srffl-ti/i— ;!/ 1 otDPSAffllcffiB'T so 
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£-tr^U-# 2 0 0 £tf^^«3 0 0 <^P^1tlWgK 

t\ msa^iL— ;n o^/iLTffM^n^iif*ig5t 

m^zs-L-Jl 1 0 £rfl/i LT(il(^^Sii^»11rt!l^ L 
/ccOT\ B^^i — ;U .1 0^fuT?St/[fgtO^x v^-^ 

[0 0 5 2] *Sai?iJ(Omft?3IflgSf5« 1 5 0T1t Ififl 

Bi3 0 £mcmmmm3 ocom^£mm^±^^m^ 

Wt^X^ 6 0^-^)7 U-A 1 OOX&WLfc 

<dt\ ^oymm'/3^]OM\'&^^>^c £&x*%. mmm 

BMW 1 5 0 oyfMm-fifao)mfr£]—lct-%> c £ tfx*% 

Ltctf-DX. mo^mt4£ : mmLfziB^WBLhnm^u 
TLtcm. ftmir&mi±*-'iz.teirz>c£&X'Z, m&n 

^fc, 1 oi^mmmt?&x.tf*is^ 
o^mmm^m^rco^x. 111130^7^-^60^ 
—■ft<o7 u- k 1 0 0 £%-mkL,rcmz, t«si3 

^ < , c ^ta^eq^-rn^ l; s c <h tcj; %nmnm 3 

Oii, 0 0O5§m?Ll 1 0 cfcO^L^C^Ctn 

tfcfco^oT, 7U-ai 0 o^^^0f^7?!^^^ ns 
±i-€r tci:t^ Ltllli 3 0 £)Sn«£vh£ < -r ^> c £ ^ 

[0053] mmm^m\Mm^mmnmmoymm^ 
x&, w^mmA 2 oxmmmmmt 1 5ot^u 

m wmft*mmw&*i&i&* % <o x , ^mmm^m 

X . € ^6 T§ ^ @ f* r^^^SiiSSaffi * Si^tttt S 
C ttfX'^&o 

[0 0 5 4] &*5 % SlfiS0tjTH*. X^— 9-6 O^rf^L 
0tC"7U— Al 0 0<D&-gffifoWMM9&3 0<Dm&&*) 
^6 O^ffi^^lfi^fS^^l^^T^oTtfr^^^ 
3 0 0^fi^/c^, ^£P^»3 0 O^ffA^l^iS^M 

^stc, mmmx^ guf*<o*ffi4 o t m 

mffiS 0 4oJ;U : -tr/^U-^2 0 0^:<i^/c7b\ WjSSflg 

3 0 £mmr^mnm£mit^^rcumM^^(Dmm 

[0 0 5 5] HfiSWITHiu mffi^S/^— ;H OtCf^i?^ 
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spw iso, ifeis® s o, -fc/^u— ^ 2 o o tm—oy^ 

ocoJ§^£l«I--T*<&£o fl/i L/t-tr^u-^ 2 o oRUfc: 

m^MEi (M?Lti. i oov) zmwiL, nm.mAmfy ; 

0tcW£E4nS^:*a^T?*'l4^.«SiJ4 2 0£rfiSft£-£, ^ 
IflErl!* 2 OAWSo C 9 LT/g^^n/c:*1Srl!l2 0 A*5 
cfcc/ctomm?t!i2 0 A^lS3SieSLT«9fiK^n^fiS^1t 

[0 0 5 6] *5|0^<D^2O^Mff'JOHf*^^ 

t^O -iz ' < u— # ^ x U— A jg 2 /c #fcg£> 

ffimT&^tto—sate. m 1 ^pogf^^^w 

llrlii &ffi!& -T S SBW £ IrI— & o T* , IrJ— to gp*t tctil^l— 
OfiHffcftU *<DmW*l£ffiiT& 0 ft Jo, H! 2 fgfiStfiJ 

mmc tfraisw 300 <oi2S# g& 521 

3£S tclSH L T & £ SS-f* £ . C CO W/l IfclcBeft #X to 

t. m\^<mmmc^&m^mmiT^wmf^m^& 

[0 0 5 7] 1^1 3fcfc. ttJfi^ri/rL— /U 1 0 B^^i^c^: 
;l/ 1 OBI «®HIK3 0 £ 2 0(0mffi4 0 

2ocoffl^ssi^« i s o Bt. m\s<nmnm3o t 
140 tvmit^^r^tmntjx^m^BfSir^ 6 

OOJWIjgS 0 ^Lfc^C#1tffi2 0 B cOlJIH^r 
O-tr/^U-^ 2 5 0 Siffi^rv^— ;l/ 3 0(D— SStCg 

5 0'B©P^i3*ttS#2>J4 2 OtCctDS^ti 

n^o tiiiw i 5obc±. nmsB3ot, 2 

0^114 0^, 7U-A5 00^, 7 1/-A600 

7U-A5 0 0 t7l/-A6 0 0 £T*i*J$L;Tc:l&«T*Jg 
[0 0 5 8] XU-A5 0 0U;. *t^B X^X 
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